Abstract. Viruses are important plant pathogens responsible of yield and quality losses in many crops. Most plant viruses are spread in nature surpassing plant defence barriers with the help of vector organisms, mainly insects. The application of pesticides is an insufficient strategy to stop virus dissemination and, in turn, it can cause important environmental damages. As a consequence, an active area of research is currently devoted to explore alternatives to the abuse of pesticides including, for instance, attempts to unravel the molecular mechanisms operating during insect transmission of plant viruses. All these efforts are aimed to design strategies of interference with the transmission process, which will eventually become part of Integrated Disease Management programmes for the control of virus pathogens. The present chapter reviews the available and potential means to interfere with transmission, and the prospects of such strategies.
INTRODUCTION
Plant viruses are important pathogens causing economic losses whose severity places them only second after fungi in the ranking of most damaging plant pathogens, worldwide (Baker et al., 1997; Strange & Scott, 2005) . For several crops, virus pathogens constitute real limiting factors, lasting for extended periods of time in many territories. Furthermore, the continuous appearance of emerging and reemerging plant viruses keeps viruses among the most serious concerns of farmers and plant scientists, nowadays.
One of the features that makes viruses a serious threat in modern agriculture is the efficient system followed by most of them for spreading, relying on vector organisms for transmission (Brunt et al., 1996; Hull, 2002) . Since the early identification of a leafhopper vector of rice dwarf virus (Takami, 1901) The organisms capable to transmit plant viruses include fungi, plasmodiophorids, nematodes and arthropods. In the latter category we found for instance mites but, in numerical terms, insects (mainly in the orders Hemiptera, Coleoptera and Thysanoptera) rank as the first group of vectors (Gray & Banerjee, 1999) . Almost 60% of all known plant viruses are transmitted by insects within the order Hemiptera. Among them, aphids in the family Aphididae (Blackman & Eastop, 2000) are considered the principal vectors, transmitting about half of all insect-borne plant viruses (Nault, 1997; Hooks & Fereres, 2006) . The importance of aphids as pests relies in their ability to quickly increase their population size, as they reproduce by parthenogenesis and spread to new hosts. In many cases damages caused by viral transmission surpass their instrinsic economic interest as herbivorous pests. Although less important in numbers, other pierce-sucking hemipteran insects such as leafhoppers, planthoppers, grasshoppers and whiteflies constitute other important groups of vectors. Finally, other insects such as epidermal-feeding thrips and chewing coleopterans can also transmit certain viruses between plants.
The extensive use and abuse of insecticides represented for a long time the main strategy to stop plant viruses spread through control of their vectors. However, this strategy is frequently ineffective and environmentally unacceptable. The pressing need for finding alternative means of viruses control is one of the main priorities in plant health programs. The present review focuses on insect-borne viruses, reflecting the major importance of this kind of vectors in spreading plant diseases and actual control strategies. Current research and future prospects aiming at exploitation of interference with the transmission process, as an alternative to the use of pesticides, are illustrated.
MODES OF TRANSMISSION
The retention sites of viruses in the vector and the length of acquisition and inoculation periods represent the major parameters used for classification of plant viruses transmission modes (Walkey, 1985; Gray & Banerjee, 1999; Hull, 2002) . Considering these characteristics, transmission modes can be first categorized as circulative or non-circulative. Viruses transmitted in a circulative manner must reach internal tissues of the vector to be transmitted, while viruses transmitted in a non-circulative manner are retained at the beginning of the digestive tract, without the requirement of crossing cellular membrane barriers, inside the vector.
Three different periods can be distinguished during the transmission process: acquisition, latency and retention. Their duration also may be used as a criterium to determine the mode of transmission. The acquisition period is the time required for the vector to feed on an infected plant and to acquire enough virus particles to be able to transmit the disease. The latency period corresponds to the time in which the vector has acquired the virus but is not able to transmit it. Finally, the retention
